INTRODUCTION
In the past, several papers have appeared which have a bearing on protein synthesis in the early mouse embryo. Alfert (1950) studied protein content by means of the Millón reaction. His studies were concerned primarily with oöcytes, but he did make several observations on eggs between the 1-cell and the 4-cell stage. He felt that the protein of the 1-cell mouse egg was simply parcelled out to the cells resulting from the first few cleavages. In 1953, Flax measured changes in Fast Green staining of basic protein during early cleavage (1-cell to 8-cell stages) and found only slight changes at this time. These were not significant, although the 8-cell stage appeared to stain slightly more intensely than the 4-cell stage. More recently, Loewenstein & Cohen (1964) measured the protein content of the 1-cell mouse egg. However, no quantita¬ tive information is available about protein content during the cleavage stages of any mammalian species. Protein content of these stages is necessary: (1) for the interpretation of respiratory studies (Fridhandler, 1961) , (2) to determine specific activities in enzyme analyses (Brinster, 1965a) , and (3) in interpreting in-vitro culture information (Brinster, 1965b ) and au to radiographie information (Mintz, 1964) dealing with protein metabolism in the early mouse embryo. Therefore, the following studies were undertaken to determine protein content and net protein synthesis of the pre-implantion mouse embryo.
MATERIALS AND METHODS
[Considerable emphasis is placed on methods since, with the small quantities employed, attention to detail is required for accuracy and repeatability.]
Obtaining embryos
The embryos used in these studies were obtained from 8-week-old randombred female Swiss mice. These mice were superovulated by an injection of 414 Ralph L. Brinster 10 i.u. of pregnant mare serum gonadotrophin (Gestyl, Organon, Inc.) followed 48 hr later by 10 i.u. of human chorionic gonadotrophin (hcg) (Pregnyl, Organon, Inc.). Ovulation occurs 11 to 13 hr after hcg injection (Edwards & Gates, 1959) . At the time of the second injection, the females were placed with males, and on the following morning the females were examined for vaginal plugs as an indication of copulation. Those females with plugs were used to provide embryos of the 2-cell and later stages. Because of the large number of embryos needed for these experiments, the females without vaginal plugs were used to provide unfertilized 1-cell eggs.
Embryos of different stages of development were obtained by removing the reproductive tracts from the females at specific times after ovulation. To obtain 1-cell eggs each Fallopian tube was removed approximately 12 hr after ovulation, placed in a Petri dish in 0-1 ml of culture medium (Brinster, 1965c) and the ampulla was nicked with a cataract knife at the point of distension. This allowed the cumulus mass containing the eggs to escape. The cumulus mass was picked up and placed in a watch glass in 1 ml of culture medium under liquid paraffin oil at 37°C. When sufficient eggs (300 to 500) were obtained, they were placed in 1 ml of hyaluronidase solution consisting of 300 units/ml of buffered salt solution (Parker, 1961) , to which had been added 1 mg/ml of polyvinylpyrrolidone (mol. wt 30,000) to allow easy handling of the eggs in a solution without albumin (Brinster, 1965b) . The eggs were watched during the action of hyaluronidase and as soon as the cumulus cells were dis¬ persed, the eggs were picked up and placed in fresh culture medium. They were washed twice to remove most of the hyaluronidase before removing the albumin as described below. Two-cell embryos were obtained approximately 36 hr after ovulation by flushing medium through the Fallopian tube from the fimbrial end as described by Brinster (1963) . The embryos were picked up with a finely drawn Pasteur pipette and placed in 1 ml of culture medium under 2 ml of mineral oil at 37°C. Eight-cell eggs were obtained approximately 60 hr after ovulation in a manner similar to the 2-cell, the only difference being that about half the uterus was left attached to the Fallopian tube. Morulae and early blastocysts (blastocysts which have not hatched from their zonae pellucidae) were obtained approximately 84 hr after ovulation by inserting a 30-gauge needle through the wall of the uterus at the tubai end and flushing the contents of the uterus into the Petri dish. Late blastocysts were obtained approximately 108 hr after ovulation by flushing the uterus as described for morulae and early blastocysts. The late blastocysts were particularly difficult to obtain and handle because they were free of their zonae pellucidae and extremely sticky. By 108 hr (5 days after the vaginal plug) some of the embryos were beginning to stick to the wall of the uterus and flushing had to be done gently to avoid tearing the trophoblast.
Washing the embryos
All embryos were washed twice in culture medium to remove debris and red blood cells from the medium containing the embryos. If this was not done, the debris tended to adhere to the embryos in subsequent washings when the albumin was diluted in the medium. After removal of the debris, the embryos (Snedecor, 1962 (Fisher & Yates, 1963) . The probability of the individual differences arising by chance is shown in Table 3 . It can be seen that there is (Lewis & Wright, 1935) . Calculations based on size indicate that, at most, the polar body loss can account for only 0-5 ng of protein. Fourth, the protein content of the fluid in the blastocyst cavity is not known. Therefore, one is not sure how much of the increase in protein content of 3-27 ng from the morula column to the blastocyst column in Table 2 results from protein in the fluid of the blastocyst. However, if the fluid contains 1 mg/ml of protein, which is similar to the culture medium in which the blastocysts were collected, and the size of the cavity is taken as the inner diameter of the zona (3-8 5 µ3, Lewis & Wright, 1935) Loewenstein & Cohen (1964) . They determined protein by the method of Lowry et al. (1951) and found that the 1-cell egg contained 20-2 ng and the 1-cell, zona-free egg contained 18-4 ng of protein. This gives a value of 1-8 ng for the zona pellucida.
The reason for the considerable difference between Loewenstein and Cohen's value and that determined in the present study is not definitely known. How¬ ever, two possible explanations are: (1) they used embryos from 129/J mice whereas random-bred Swiss mice were used in the present study. The extent of strain differences in the embryos of mice is not known, but there very well may be differences in the amount of lipo-protein yolk material in different strains of mice. (2) Loewenstein and Cohen's method of washing the embryos to remove protein from the solution containing the embryos was quite different from the method reported here. They used buffered and unbuffered saline to wash the embryos. It was observed during the present study that embryos washed free of protein in saline washes (particularly in unbuffered saline) had a marked tendency to lyse after only two washes as described under 'Materials and Methods'. The possibility exists that some cellular protein may be lost
